Key indicators: single-crystal X-ray study; T = 180 K; mean (C-C) = 0.007 Å; R factor = 0.036; wR factor = 0.080; data-to-parameter ratio = 4.5.
The title compound, C 28 H 24 N 2 O 5 , was prepared from (E)-2-cinnamyl-1,3-diphenylpropane-1,3-dione using standard Sharpless asymmetric dihydroxylation conditions, followed by treatment with 1,1 0 -carbonyl diimidazole. In the crystal structure, the phenyl rings form intermolecular face-to-facecontacts, with an interplanar angle of 15.5 (2) and a centroid-centroid distance of 4.73 (1) Å . One phenyl ring also forms a C-HÁ Á Á contact to an adjacent imidazole ring, with an HÁ Á Ácentroid distance of 3.18 Å .
Related literature
For related literature, see: Fox et al. (2006) ; Kolb et al. (1994) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the imidazole ring. We are grateful to Dr John E. Davies (University of Cambridge) for collecting the X-ray data.
concept in more detail to include other anion-stabilizing groups. Seeking to extend the methodology to diketones we performed the Sharpless asymmetric dihydroxylation (Kolb et al., 1994) on (E)-2-cinnamyl-1,3-diphenylpropane-1,3-dione, followed by treatment with 1,1'-carbonyl diimidazole. Surprisingly, this produced the title compound and the regioisomer (4R,5R)-5-benzoyloxy-1,5-diphenyl-4-imidazoyloxy-pentanone in a combined 50% yield. Presumably these products are formed by intramolecular acyl transfer during the asymmetric dihydroxylation step.
The synthetic procedure is summarized in Fig. 2 . By the method of Sharpless and co-workers (Kolb et al., 1994) , olefin 1 (0.14 g, 0.41 mmol), was partially dissolved in t-BuOH (5 ml) with heating, and water (5 ml) was added. A freshly made mixture of OsCl 3 .xH 2 O (1 mol%), K 3 Fe(CN) 6 (3 equiv.), K 2 CO 3 (3 equiv.), MeSO 2 NH 2 (1 equiv.) and hydroquinidine 1,4-phthalazinediyl diether (denoted (DHQD) 2 PHAL, 2 mol%) was added to the cooled solution (282 K) in one portion and it was stirred vigorously for 26 d. Sodium sulfite (ca 10 equiv.) was added and the reaction allowed to warm to room temperature with vigorous stirring. The reaction mixture was transferred to a separatory funnel and the organic layer separated, and concentrated in vacuo. The concentrated organic layer was partitioned between dichloromethane (20 ml) and water (20 ml), and the aqueous phase extracted with more dichloromethane (2 × 20 ml). The organic extracts were combined and washed with brine (20 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo. The residue was dissolved in anhydrous dichloromethane (5 ml) and 1,1'-carbonyldiimidazole (97 mg, 0.60 mmol) was added. After 7 h, the reaction was quenched with 1M aqueous hydrochloric acid (20 ml) and extracted with dichloromethane (3 × 25 ml). The combined organic phases were washed with saturated aqueous NaHCO 3 (10 ml), dried (Na 2 SO 4 ), filtered and concentrated in vacuo. The residue was purified by flash column chromatography (25-100% EtOAc in hexanes, v/v) to give a mixture of the title compound and the regioisomer 2 as a yellow oil (92 mg, 50%).
Refinement
H atoms were placed geometrically and allowed to ride during refinement with C-H = 0.95-0.99 Å and with U iso (H) = 1.2U eq (C). Data were collected to θ = 20°, equivalent to a resolution of 1.04 Å. The resulting structure is therefore of relatively low precision. In the absence of significant anomalous scattering effects, 961 Friedel pairs were merged as equivalent data. The absolute structure is based on the known stereochemical outcome of the asymmetric dihydroxylation. Fig. 1 . Molecular structure with displacement parameters drawn at the 30% probability level for non-H atoms. 
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